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anodes and deposition of the gold. The anodes are dissolved in about three days. Copper, platinum, lead, etc., remain in the electrolyte. The silver is converted into chloride, and if too much is present it adheres to the anode, forming a protective coating which stops the action. The cells are heated to from 50'J to 55° ^011 a bed of sand by means of steam pipes. The seven cells are in series with the dynamo and 100 amperes are used, the difference of potential between the terminals being from 4-J- to 5 volts. One attendant with the occasional help of a second is said to be "enough to manage the work. About 5,000 ozs. per week are refined with the expenditure of one horsepower.
It is evident from this account that the current density is somewhat less than 33 amperes per square foot of anode, or about 350 amperes per square metre. No alternating current is used. The gold anodes must, from their dimensions, weigh about 6,000 or 7,000 ozs. when new, so that the time of treatment is not less than a week. The cost for acid (20 cents per 1,000 ozs. of deposited gold) and power is trifling, but the labour costs are not inconsiderable, and the length of treatment somewhat great.
The refinery at Philadelphia was closed in 1912, and the work transferred to the Assay Oilice at New York, where the pulsating current is used.
The gold chloride process, as practised in 1906 at the Denver Mint, was as follows : l Uold as low as 800 fine is melted with high-grade gold 990 fine <>!• over to make anodes 940 or 950 fine, the balance being silver and base metals. Most of the anodic gold is from slime from the silver cells (see above, p. -ION). If the proportion of silver is over 5 per cent., the silver chloride adheres to the anode and increases the voltage by 25 per cent. If 2 per cent, of copper is also present, the scales of AgCl are detached and in purl are thrown against; the cathode by the agitation of the electrolyte. They adhere and reduce the deposited gold from 999-9 to 999-5 fine. The electrolyte, contains 5 or ("> per cent, of gold as chloride and 5 to 10 per cent, free HOI. The anodes are suspended by means of pure gold strip hangers or hooks from porcelain rods covered with strips of pure gold. There are 14 tanks of Berlin porcelain, each 13J inches by 18 inches and 12 inches deep. The, anodes are 8 inches by 3i- inches. After deposition is complete the cathodes are washed in .Berlin porcelain filters, mounted on trucks which are brought- (dose to the tanks, and then raised by an elevator to the filtering platform, after which they are dried all night in a steam drying oven before being melted.
The pulsating current is not used, and the average current density is not given, hut 00 amperes per square foot of cathode has been attained. The anodes dissolve in about 36 hours. The temperature of the bath is not given, but the tanks are heated on a sand bath. The electrolyte is circulated by glass propellers in each ceil, and difficulties arise on account of differences in the electrolyte in different cells.
The anode mud is boiled in concentrated sulphuric acid, by which the silver chloride (AgCl) is converted into silver sulphate (Ag2S04) and dissolved. The residual gold is melted down for anodes.
The gold in the foul solution is thrown down with ferrous sulphate and ferrous chloride, and filtered ofT, after which the copper and platinum are precipitated by scrap iron. The clear solution of FeS04 and Fe012 is then concentrated 'by evaporation and used to precipitate the gold as above.
Whiteheatl, Report of the Director of U.S. Mint, 1906, p. 57.h, with a current density of about 700 amperes per square metre.
